Genetic Characterization of a Novel Recombinant H5N2 Avian Influenza Virus Isolated from Chickens in Tibet
, possessing 16 hemagglutinin (HA) and 9 neuraminidase (NA) subtypes (3). Particular emphasis is placed on the H5 and H7 subtypes because of their potential to become highly pathogenic (HP) by obtaining a multibasic cleavage site in the HA protein (11) . H5N2 HPAIV is known to have caused three large outbreaks in poultry in America and Europe (8) . Recently, such American lineage H5N2 viruses have been continuously discovered in Asia (4, 5) . Most recently in 2012, the first occurrence of HP H5N2 virus in Taiwan was reported (2), which raised more public concerns about this subtype to prepare for the next AIV outbreak.
Tibet is a desirable site to monitor influenza virus in China, as it is located on the Central Asia flyway of migratory birds and also shares a complex ecosystem with Qinghai Lake (9). During one surveillance in Tibet in 2010, a novel H5N2 AIV, named A/chicken/Tibet/LZ01/ 2010(H5N2), was isolated from a chicken farm; it was also the first reported H5N2 isolate from the Qinghai-Tibet plateau.
To understand its molecular characteristics better, whole-genome sequence analysis was conducted on this purified virus. The results showed that the HA gene was most closely related to the HPAI H5N1 strain A/peregrine falcon/Hong Kong/810/ 2009(H5N1) with a high level of identity of 98.3%, while the NA gene showed highest similarity (98.6%) to A/chicken/Shandong/ B2/2007(H9N2). In the phylogenetic tree, three internal segments (PB2, M, and NS), like HA, all grouped with that HPAI H5N1 strain A/peregrine falcon/Hong Kong/2142/2008, an antigenic variant of clade 2.3.4 previously discovered in dead wild birds (10) . However, the other internal segments were clustered into the A/chicken/Tibet/S1/2009(H9N2)-like branch with highest identity above 99%, showing a phylogenetic pattern similar to that of NA. The above-described results indicated that LZ01 (H5N2) probably originated from natural reassortments between Hong Kong wild-bird-like H5N1 and local preexisting poultry-like H9N2.
LZ01(H5N2) had a multiple basic amino acid motif (RERRR KRG) at the cleavage site of the HA protein, which made it meet the OIE's molecular criterion for HPAIV (7) , although it showed low virulence in vitro by the intravenous pathogenicity index (IVPI) test. Receptor binding sites of HA retained Q-222 and G-224 (H5 numbering), revealing an avian-specific receptorbinding preference (12) . Moreover, six potential N-glycosylation sites were found at positions 26, 27, 39, 170, 181, and 302 of the HA1 protein. The NA protein exhibited a 3-amino-acid deletion in the stalk motif (positions 63 to 65), like most H9N2 viruses from mainland China. Fortunately, neither the E627K nor the D701 mutation could be detected in the PB2 protein.
Briefly, we documented an uncommon H5N2 reassortant virus from Tibet, which was another natural HPAIV with low virulence in vitro (6) . Considering the special geographical position of Tibet, this result should highlight the need for continuous surveillance of the dynamic evolution of such H5N2 reassortment as well as H5N1 HPAIVs.
Nucleotide sequence accession numbers. The genome sequences of A/chicken/Tibet/LZ01/2010(H5N2) have been deposited in GenBank under accession numbers JX565016 to JX565023.
